Colette Taylor (a medical anthropologist) drew upon experience of work with minority groups in the UK to draw out some ways in which the traditional healers can be used in a community. She pointed also to the need to acknowledge that what people do and say are not always synonymous.
In the second question period there was an illuminating discussion on inter sectorial cooperation. The rift between departments of health and education is sadly universal, all the more reason for getting people together at grass roots level, where the preoccupations of bureaucrats weigh less heavily.
The problem of evaluation came up again. If there is a clear cut aim, like increasing the uptake of immunization programmes, then evaluation is relatively straightforward and can be achieved quickly; if more broadly based then it may take 15 to 20 years before change comes, and with so many variables affecting behaviour it is difficult to isolate one.
One questioner wondered if we would reach a stage when health education as such had withered, being replaced by a reliance on the common sense of the common man. In answer to this point it was noted that health educators can often be catalysts rather than experts. It was also noted that the school health services are often the hardest groups to include in a programme of health education.
The final topic pointed to further problems. In some countries factory owners have realized that a healthy work force is more productive than one plagued by illness; in others there is either little or no interest in such matters or there is positive hostility to health education. We could easily have taken off into a discussion of the politics of health care but there was, unfortunately no time, Dr Kurtz brought the evening to a close with many more questions unanswered.
Richard Lansdown
Editorial Representative, Open Section (Accepted 10 February 1989) Clinical haemorheology and haematology Keywords: haemorheology; haematology; leucocytes;bloodrheology The first four papers presented new developments in the measurement of red cell deformability and some of the results generated images of 'small steps that may lead to giant leaps' in the future. Professor J Stuart (University of Birmingham Medical School) described a preliminary search for a 'rheological erythrocyte standard'. Two lines of investigation seem to yield particularly encouraging results. Treatment of normal erythrocytes with formaldehyde impairs their filterability and the modified cells are stable for four weeks at 4°C but not at higher temperatures. The level of filterability can be controlled by varying the concentration of fixative between 0.02% and 0.06%. Alternatively, synthetic acrylic copolymers can be produced as soft spheres with different deformabilities by controlling the degree of crosslinking. The shelf-life of these synthetic polymers is unknown but they are stable at 4°C for at least 44 days. Development of standards such as these should provide valuable quality control in rheological studies of erythrocytes. Dr A C Fisher (University of Strathclyde) described an exciting development of laser flowcytometry that allows measurement of cell size and deformability in about 20 000 individual erythrocytes. The instrument is based on the principle offorward angle diffraction of laser light by individual cells flowing at high velocity in a very stable Reynold's chamber. The results present as a map of deformability/size for the sampled cells and offer sufficient single-cell measurements to give a true reflection of the bulk rheological properties of the parent suspension. At present its use has been confined to comparing Hospital) illustrated how the electrical impedance of red cells in narrow pores can be used to measure a standardized 'electronic shape'. This parameter varies with the potential across the pore in a way that may reflect the degree of distortion that is possible for that particular cell. The author suggests that these results may be useful when considering a need for splenectomy. Finally, in this section, Dr J G Jones (University of Wales College of'Cardiff) described an extended interpretation of the effect of temperature on the filterability of erythrocytes through 3 Jlm pores to calculate the relative contribution of cell size and internal viscosity to the overall pore transit time.
The main thrust of the meeting dealt with the essential relationship between clinical haemorheology and general haematology. Thus two of the contributions dealt with the rheological aspects of clinical disorders recently reviewed in Recent advances in haematology 4, sickle cell (HbS) disease and malaria. HbS disease is perhaps the major example of a clinical disorder attributable to abnormal rheological properties of red blood cells'. The pathophysiology of the onset of a sickling crisis in HbS disease is complex but undoubtedly involves the polymerization of deoxyhaemoglobin. Factors such as oxygen tension, pH, temperature and hypertonicity are determinants of sickling in vitro'' and also of the filterability of red blood cells through narrow pore filters". There is evidence that an increase in the resistance to filtration precedes the onset of sickling". Professor J Stuart focused on the loss of water from sickle cells leading to an increase in MCHC and polymerization of sickle haemoglobin. The primary cause may be loss of cellular K+ following following Ca z+ entry and activation of the Gardos channel. Thus drugs that prevent Ca + entry or reduce K + loss from erythrocytes may be useful in the management of HbS disease. Experimental methods that will assist in assessing the efficacy of such drugs include filtration of bulk suspensions through 5 Jlm pore filter membranes but Professor Stuart also called for methods of detecting and analysing subpopulations ofless deformable cells. In addition to The Cell Transit Analyser, the instrument described by Dr Fisher may be ideal for this purpose.
Little is known of the rheological properties of erythrocytes infected with the malarial parasite, Plasmodium falciparum but it may be important in determining the level of tissue ischaemia in infected patients. Dr GNash (St George's Hospital, London) reported some micropipette studies of erythrocytes at different stages of contamination (both clinical and cultured) with P. falciparium. The entry time for erythrocytes containing the immature ring forms, that represent the vast majority of circulating forms of the parasite, was 50% higher than that for control cells. This deterioration in flow properties produced a very small decrease in filterability of infected blood (6% parasitaemia) through 51lm pores. However, cultured cells containing trophozoites or multinucleated schizonts showed a six-fold increase in entry time. This fact coupled with their increased adhesion to the vascular endothelium must contribute to their absence from the circulation in affected patients" and to the onset of microvascular stasis. The basis for this rheological difference resides in an increased volume/surface area, an increase in membrane shear elastic modulus and the rigidity of the parasite itself.
Dr S Roath (University of Southampton) began a discussion on leukocytes and blood rheology with a review of the properties and function of these cells. Leukocytes have an almost infinite capacity to deform but the rate of that deformation is generally slow and there is considerable variation between different cell types. Although the number and type of leukocytes in the blood will influence its rheology, there is little doubt that most microcirculatory problems that do arise happen when leukocytes proceed with their normal function and become activated/degraded in situ. Hence the author defined a 'priority of function that may be deleterious to blood flow' that is best exemplified by the neutrophils. However cell size and concentration can not be without influence on blood viscosity. Dr P Davenport (University of Southampton) provided experimental data on the influence of leukocyte type and concentration on the viscosity of cell suspensions. At the same cell numbers, lymphocytes from patients with acute monocytic leukaemia have the greatest effect on viscosity, with those from chronic lymphatic leukaemia having the least effect. Again changes in viscosity, with increasing size of cells, is most marked in the acute leukaemic group and they also exhibit non-Newtonian flow behaviour. Mr D W Lane (Scarborough General Hospital) provided further evidence of the uneven influence of leukocytes on whole blood viscosity in patients with disproportionate numbers oflymphocytes, blast cells and neutrophils.
There were other contributions dealing with the clinical importance of the influence of plasma proteins on whole blood viscosity. Dr I W Delamore (Manchester Royal Infirmary) concentrated on the paraproteinaemias as major causes of the plasma hyperviscosity syndrome. Serum viscosity rises exponentially with increasing concentration of immunoglobulins and a symptomatic threshold of concentration is crossed, in turn by IgM, IgG3, IgA (polymers), IgA (monomers) and IgG 1 paraproteins respectively. A reduction of blood viscosity by plasmapheresis, to reduce the concentration of the offending protein below its threshold concentration, is an effective therapeutic procedure and this can be supplemented by inhibiting production of the proteins by suitable cytoxic drugs. Dr D Norcliffe (Barnsley General Hospital) presented evidence of the prognostic value of haemorheological measurements in the development of hypertension during pregnancy. Hence a statistically significant elevation was found in both fibrinogen concentration (13%) and whole blood viscosity (24%) in normotensive mothers at 16 weeks gestation who subsequently developed hypertension compared with those who retained a normal blood pressure. Dr G D 0 Lowe (Glasgow Royal Infirmary) focused attention on the importance of rheological factors in arterial and venous thrombosis. The nub of his argument is the link between systemic risk factors and highly localized occurrence of both arterial and venous thrombi. The affected areas are invariably areas of blood flow disturbance and the link is the viscosity of the blood. Thus smoking increases the viscosity of blood for many reasons, including the short-term disturbances in fluid balance highlighted by Dr M Rampling (St Mary's Hospital) in an earlier presentation. Both cholesterol concentration and blood pressure increase in parallel with blood viscosity and there is no sharp discontinuity to indicate a threshold level in any of these factors.
Bulk blood viscosity is raised in patients with either arterial or venous thrombosis and methods of reducing it are of recognized benefit in such conditions. Dr Lowe reminded the group that although the role of red cell -deformability in thrombosis may be considered a 'red herring', a rheological role for leukocytes (both number and deformability) in post-thrombotic disturbances remains a strong possibility. Notwithstanding the importance of considering blood viscosity in clinical management, Dr P Basterfield (Bath Area Pathology Service) summarized the problems experienced in the wider application of its measurement as a screening test in routine hospital laboratories. The simplest method available, that is of measuring the ESR, seems unsatisfactory as the standardization guide lines of the International Committee for Standardization in Haematology are too often ignored and the perfect machine for its routine measurement is still not available. The method of choice therefore remains the measurement of plasma viscosity. The symposium was opened with a presentation by Dr K E Suckling (Smith Kline & French, UK) entitled 'Plasma lipoproteins, hepatic cholesterol pools and bile acid synthesis'. Hepatic unesterified cholesterol is derived from de novo synthesis in liver, from various lipoproteins, taken up by the liver as well as from the pool of cholestery1 esters, stored in the liver. Dr Suckling discussed the concept of compartmentation of cholesterol metabolism in the liver in which specific pools of cholesterol may be present as substrate for acyl-CoA:cholesterol acyltransferase (ACAT)or cholesterol 7a-hydroxylase and also as a regulatory pool for expression of the genes for HMG-CoA reductase and the LDL receptor. Studies to reveal the interrelationships between these possible pools using specific inhibitors of ACAT and cholesterol 7a-hydroxylase in hepatocyte cultures Were described. The regulation of cholesterol 7ahydroxylase, the key enzyme in the conversion of cholesterol into bile acids, was discussed in presentations from Dr H J Kempen (Gaubius Institute TNO, The Netherlands) and Dr K Botham (Royal Veterinary College, UK). Dr Kempen showed that the enzyme was seven times more active in perivenous hepatocytes when compared with periportal cells. This could be due to bile acid effects as periportal cells are exposed to high portal concentrations of bile acids. HMG-CoAreductase showed an opposite gradient posing questions about the alleged role of newly-synthesized cholesterol as major substrate for bile acid synthesis. Also discussed were experiments in rat hepatocytes showing strong stimulatory effects of corticosteroids (lOx) on Tahydroxylase activity. Perhaps the most important regulation of bile acid synthesis in vivo is by feedback inhibition exerted by bile acids transported to the liver via the portal vein. Interestingly, attempts to demonstrate such an effect in vitro in rat hepatocytes have been unsuccessful, probably due to a fast loss of the capacity of hepatocytes to take up bile acids. Using pig hepatocytes, Dr Kempen and his colleagues have now been able to demonstrate the expected feedback inhibition in vitro. Therefore pig hepatocytes may be the model of choice for in vitro studies on bile acid metabolism. Dr Botham summarized evidence for the reversible phosphorylation of cholesterol 'lohydroxylase and showed data in rat hepatocytes indicating that the enzyme can be activated by cAMP dependent phosphorylation. Evidence was also found for cAMP dependent stimulation of taurocholic acid uptake in these cells.
J G Jones
The proteins involved in bile acid transport in rat liver were further discussed by Professor G Kurz (University of Freiburg, GFR). Using bile acid derivatives carrying photolabile groups, Dr Kurz has identified two peptides (MW 48K and 46K), involved in sinusoidal bile acid uptake. Another peptide (MW lOOK), present in the bile canalicular membrane, was shown to be involved in bile acid secretion. Labelling of this peptide was not found in preparations of freshly isolated hepatocytes, indicating that these cells have lost their ability for bile acid secretion. 
